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History 
Cesarean Section is one of the oldest operations. 
Its origins are traced to the reign of Nurna Pcmpilius (1) 
(715-672 B.C.), a king of Rome, who decreed that 
the child be excised from the womb of any woman who died 
late in pregnancy. This decree was known initially as 
the lex Regia (royal law) and continued under the rule 
of the Caesars, when it acquired the name lex Ceasarea. 
Some scholars qive an alternate explanation for the 
operation’s name stating that it was derived from 
the Latin caedere, (2) meaning to cut, an abdominal 
birth being called partus caesareus. The operation 
does not derive its name, as many believe, from the birth 
of Julius Caesar (3) who was born about 100 B.C. Indeed 
this myth is made untenable by the following evidence. 
At that time the operation was performed only on the 
dead or dying, and was uniformly fatal when attempted on 
the living woman. Yet Julius Caesar's mother survived 
his birth as proved by letters he wrote to her while he 
was engaged in the foreign wars. Abdominal delivery was 
not confined to Roman society. According to ancient 
belief, Buddha (4) was delivered through the flank of his 
mother about 563 B.C., and Brahma is said to have 
emerged through the umbilicus. Abdominal delivery 
was also known to the ancient Jews as demonstrated 
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in the Talmud which prescribes laws of hygiene for 
survivors of the operation. 
The first alleged successful Cesarean section 
on a living patient was performed by Nufer (3), a 
Swiss swine gelder who in 1500 successfully delivered 
his wife, of a living infant by cutting open her 
abdomen after 13 midwives and several barbers had 
failed in their vaginal attempts. That she subsequently 
had five vaginal deliveries suggests the original 
laparotomy may have recovered an extrauterine pregnancy. 
The first documented authentic Cesarean section on a 
living patient was performed on April 21, 1610, by 
Trautmann and Gusth (3), two German surgeons. Their 
patient survived 25 days, dying from severe infection. 
The first successful Cesarean section in the United 
States was performed in 1794 in a cabin near Staunton, 
Virginia by Dr. Jesse Bennett on his own wife (5). 
Mrs. Bennett had labored for 3 days without results and 
was found to have a contracted pelvis with the impossi¬ 
bility of a natural delivery. A destructive operation 
was proposed on the baby but the mother begged that a 
Cesarean section be dene for the sake of the child. 
The operation was performed on two wooden planks, supported 
on barrels. Without anesthesia, and while two slaves 
held his wife, Dr. Bennett rapidly incised her abdomen 
and uterus and extracted the living infant. To prevent 
future pregnancies he removed her ovaries before closing 
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her abdomen with linen thread. Both mother and child 
survived but Dr. Bennett never published the case. 
The vast majority of women subjected to Cesarean 
section during the 17th, 13th, and early 19th centuries 
died either promptly of hemorrhage or within a week of 
infection. Baudelocque reported that from 1750 - 1800, 
24 Cesarean sections were performed in Paris without a 
single maternal survival. Denman reported similar 
results from England. The results from Germany, Austria, 
and Italy were also dismal. The early nineteenth century 
saw a slight improvement in maternal mortality rates. 
Kuyer in 1867 reported a mortality rate of 54 percent 
among 1,605 cases collected from the world's literature. 
In 1878 the operation had been performed 80 times in the 
United States with a maternal mortality rate of 52.5 
percent (3). 
One factor that contributed to the decrease in 
maternal mortality was the development of a satisfactory 
technique for closing the uterine wound. Up until 
the mid-nineteenth century sutures were held to be 
dangerous leading to peritonitis. Jean Le Bas in 1769 
was the first to suture the uterine incision, using 
three silk threads. However, the fear of infection still 
prevailed and few attempts at uterine suturing occurred 
over the next century (4). In 1852, silver wire was 
first used by Frank Polin, a surgeon of Springfield, 
Kentucky. Between 1867 and 1880 silver wire uterine 
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sutures were used in 16 Cesarean sections in the United 
States (5). in 1882 with the publication of Max Sanger's 
classic monograph: Per Kaiserschnitt bei Uterusfibromen 
nebst Verqleichender Methodik der Sectio Caesarea und 
der Porro Operation (6) full recognition was given to 
accurate coaptation of the wound edges as an essential 
part of the Cesarean operation (4).., Sanger's technique 
of longitudinal incision and suture of the uterine 
fundus has since been known as the classic Cesarean 
section. Sanger's Cesarean technique sharply reduced the 
hazard of hemorrhage, but the problem of infection remained. 
Porro recognizing the danger of post Cesarean infection 
sought to alleviate the problem by introducing the Cesarean 
Hysterectomy in 1876 (7). Forty-four per cent of his 
first 134 patients survived. The operation, however, 
never gained popularity because it was felt to be too 
drastic a therapeutic intervention. 
Three significant factors contributed to the steady 
reduction of the maternal mortality rate over the course 
of the latter nineteenth century and early twentieth 
century. These factors were: the introduction of improved 
surgical techniques and surgical asepsis as championed 
by Kalsted of John Hopkins, the advent of the low segment 
cervical Cesarean section which was noted to have less 
immediate and late sequelae as compared with Sanger's 
incision, and the discovery of antibiotics which help 




Cesarean section during the past 40 years has 
become an increasingly popular operation. This was 
vividly exhibited by Douglass (8) in his 40 year review 
of the incidence of Cesarean sections at the New York 
Lying In Hospital. Over the 40 year interval he noted 
an increase in Cesarean section from approximately 2.5 
per cent in 1932 to 13.3 per cent in 1972. His findings 
were typical of the ever increasing trend of Cesarean 
sections throughout the country. 
In the 1940's there was a marked variability of the 
incidence of Cesarean sections throughout the United 
States. D'Esopo (9), in a study of Cesarean sections at 
the Sloane Hospital for Women from 1942-1947 noted a 
Cesarean section rate of 5.8 per cent. He compared his 
experience at Sloane with that of respected centers 
throughout the country during the same time interval. 
These rates are shown in Table I. He felt that there were 
5 factors contributing to this marked variability, and 
noted a higher incidence of Cesarean sections in private 
versus ward patients: on high risk versus low risk 
obstetrical populations: on black versus white patients: 
in large hospitals versus smaller hospitals: and in centers 
where the obstetrical staffs training and policies were 
pro Cesarean section. 
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In the early 1950*s the incidence of Cesarean sections 
remained approximately 4.0 per cent the same as the rate 
of the previous decade, but by the late 1950's it had 
risen to 6.5 per cent. The increased incidence of sections 
in the late 1950's was due to the increased safety of 
the operation. This increased safety occurred because 
of improvements in surgical anesthesia, the availability 
cf blood, and the recognition that a properly timed section 
reduced the maternal and fetal hazards (10). 
The decades of the 19605s and 1970es saw a phenomenal 
increase in the incidence of Cesarean sections. Jones (11) 
reported an average section rate of between 3-8 per cent 
in the United States in 1965. Pritchard and MacDonald (12), 
in a survey of the obstetrical departments of representative 
hospitals in the United States in 197€j reported an average 
Cesarean Section rate of 12 per cent, see Table I. 
The increased incidence of Cesarean sections during 
the decades of the 1960's and 1970's was due primarily 
to 3 major factors. These factors were the adoption of 
more liberal indications for the operation, the routine 
introduction of techniques to assess fetal maturity, 
and the proliferation of newborn intensive care units. 
The liberalization of the indications for Cesarean section 
vas necessitated by conditions known to be associated with 
trauma during vaginal deliveries and a subsequent hiah 
fetal wastage. These conditions include term breech 
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presentations, deep transverse arrest, and version extrac¬ 
tion in singleton pregnancies. Biochemical studies, 
ultrasonography, and electronic monitoring are available 
as highly efficient means to determine fetal maturity 
and well being. Finally the introduction of sophisticated 
newborn intensive care facilities with trained personnel 
available for the management of distressed infants allows 
the option of removing an infant from a hostile uterine 
environment in a salvageable condition (13). 
Indications 
The numerous indications for Cesarean section are 
listed in Table II and are divided into maternal and fetal 
categories. Fetopelvic disproportion or cephalopelvic 
disproportion is defined as a condition in which the 
head of the fetus is too large for the pelvis of the 
mother. Numerous studies have revealed that fetopelvic 
disproportion has been the most common indication for 
Cesarean section over the past four decades accounting 
for 35 to 55 percent. Rosensohn et. al. (14), in an 
analysis of 494 Cesarean sections from 1932 to 1942 
at the Bronx Hospital discovered disproportion as the 
indication in 256 cases (49 percent). Cody (15) in 
his ten year review (1941 to 1950), of 231 Cesarean 
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fetopelvic disproportion as the indication in 74 cases 
(30 percent). Thein et. al. (16), in a review of repeat 
Cesarean sections from 1956 - 1962 at St. Margaret's 
Hospital, found fetopelvic disproportion as the indica¬ 
tion for 50 percent of primary Cesarean sections in 
this population. Danfort (4), in 1972, reported feto¬ 
pelvic disproportion as the indication for 35 percent of 
primary Cesarean sections in the United States. 
Previous uterine surgery for example, previous 
Cesarean section, previous myomectomy, previous hystero¬ 
tomy, and previous unification of a bicornuate uterus 
is perhaps the second most common indication for Cesarean 
section. Previous Cesarean section, however, comprises 
95 percent of the indications for Cesarean sections 
secondary to previous uterine surgery. The primary risk 
of vaginal delivery following previous uterine surgery 
is uterine scar rupture. The incidence of uterine rupture 
in pregnancy following Cesarean section has been reported 
to be between .23 to 3.6 percent. The higher incidence 
being derived from earlier data and from material heavily 
weighted by previous classic operations, which produces 
a scar more likely to rupture than that produced by the 
low transverse operation (3). The danger of rupture 
during pregnancy following myomectomy is extremely 
rare. Repeat Cesarean sections were once performed routinely 
on all women who had primary Cesarean sections. A policy 
fostered by E.B. Cragin's dictum of "Once a Cesarean, 
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always a Cesarean" initially stated in 1914 (17). Numerous 
clinical studies have produced evidence to refute this 
dogma (18-22). These studies concluded that vaginal 
delivery after Cesarean section is safe provided the 
previous indication for the section no longer exists 
and the previous operation was of the low transverse 
cervical type. The removal of an intramural myoma necessitates 
a subsequent Cesarean section whereas removal of subserosal 
or penduculated myomas do not because there is no risk 
of uterine rupture during pregnancy. Both previous 
hysterotomy and previous unification of a bicornuate uterus 
are exceedingly rare indications for Cesarean sections. 
There are a number of etiologies for bleeding during 
the third trimester of pregnancy and the majority are not 
life threatening. However, from a practical point of 
view, the most important of these etiologies are placenta 
previa and separation of the normally implarted placenta. 
It is generally accepted that between 1 in 200 and 1 in 
250 obstetrical patients have a placenta previa (8). 
The first significant contribution made in the management 
of placenta previa was by Bill (23) in 1927. He advocated 
and thereafter repeatedly emphasized the need for more 
liberal use of Cesarean section and adequate blood replace¬ 
ment. Following the adoption of these principles the 
maternal mortality rate was reduced from 10 percent to 
2 percent and the perinatal salvage rate was increased 
from 40 percent to 80 percent (24,30). The second 
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significant contribution made in the management of placenta 
previa was the introduction of expectant management by 
MacAfee (31) , Johnson (32), and Williamson (28). They 
demonstrated that in the absence of vaginal or rectal 
examinations the risk of maternal hemorrhage was reduced, 
and if these examinations were deferred, pregnancies 
could be prolonged allowing delivery of a more mature 
infant. The incidence of separation of the normally 
implanted placenta or abruptio placentae is reported 
between 1 in 60 to 1 in 200 deliveries. The perinatal 
mortality rate for this condition, as reported in the 
literature, varies between 20 to 70 percent, whereas 
the maternal mortality rate varies between .9 to 1.3 
percent. A number of reports indicate that the only 
indication for Cesarean section in abruption is to 
save the life of the distressed fetus (33-35). 
Pregnancies complicated by hypertension are 
associated with an increased incidence of stillbirths, 
intrauterine growth retardation, and placental abruptions. 
However, Cesarean section is not frequently employed 
in terminating pregnancies complicated by hypertensive 
disorders for several reasons. The incidence of hyper¬ 
tensive disorders of pregnancy have declined significantly 
from 14.4 percent in 1933 compared with 4.8 percent 
in 1970 (8). Parallel with this decline is a relative 
lessening in the incidence of the severe forms because 
of improved prenatal care to high risk populations. 
Studies have shown that premature delivery of the patient 
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with severe hypertensive disease results in a greater 
fetal salvage. These deliveries can now be achieved in 
a large majority of cases by modern methods of medical 
induction. Procedures such as the collection of twenty- 
four hour estriol levels, the oxytocin challenge test, 
and routine amniocentesis for the determination of 
lecithin/sphingomyelin ratios allows continuation of 
uhe pregnancy to improve the fetal prognosis. 
The major abnormal obstetrical presentations are 
bre ech , transverse, and compound. The risk of perinatal 
death after breech delivery is ten times higher than with 
vertex delivery according to studies by Rovinsky (36) 
in 1973 and Brenner (37) in 1974. The cause of this 
increase in perinatal mortality is multifactorial and 
due to an increased incidence of prematurity, congenital 
malformations, placenta previa, traumatic birth injuries 
and anoxia secondary to umbilical cord accidents. 
Numerous studies (38-42) comparing vaginal deliveries 
versus Cesarean section in breech presentations have 
shown that the utilization of Cesarean section will lower 
the perinatal mortality rate. Currently, nearly 60 
percent of breech presentations are terminated by 
Cesarean section. Transverse presentations are associated 
with many etiologic factors including multiparity, pelvic 
contraction, placenta previa, prematurity, and uterine 
malformations. Less frequent etiologies are myomatous 
uteri, plevic tumors, hydramnios, fetal anomalies and 
multiple pregnancies. The incidence of transverse 
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presentation ranges from 0.13 to 0.97 percent. Because 
the perinatal mortality attendant with Cesarean delivery 
is less than 5 percent compared with operative vaginal 
delivery rates of 20 to 50 percent, the abdominal route 
is favored in virtually all cases where the fetus is 
viable (8). The combination of cephalic or breech 
presentation, together with one or more of the extremities, 
constitutes a compound presentation. The most common 
factors associated with compound presentations are those 
in which the presenting part does not fit snugly and 
adequately into the true pelvis. Chief among these 
factors are multiparity, pelvic contraction, twinning, 
prematurity and premature rupture of the membranes. 
As expected, cord prolapse is the major complication and 
aside from prematurity is the major cause of perinatal 
death. Unlike the other abnormal presentations, however, 
the need for operative intervention is infrequently 
required. Cesarean section is performed for associated 
fetopelvic disproportion, prolapsed cord with living 
baby, previous Cesarean section and for some patients 
with placenta previa (43). 
Uterine inertia is characterized by infrequent 
contractions of poor quality and short duration. 
Explanations of the etiology of pure uterine dysfunction 
is lacking. Albeit this complication is characteristically 
found in the nullipara, uterine inertia may also be 
found in multiparas especially those with high parity. 
Contrary to popular belief, there is no causal relationship 
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between this complication and the use of analgesic medica¬ 
tion. Intrauterine infection acquired following premature 
rupture of membranes may contribute to myometrial dysfunction 
if labor is allowed to progress (8). where there is no 
mechanical disproportion, more aggressive treatment, 
for example, amniotomy and oxytocin stimulation of uterine 
inertia has reduced the indication for Cesarean section from 
9 percent (1959 - 1963) to 3.3 percent (1964 - 1972). 
The cardinal signs of fetal distress are recurrent 
late deceleration that lasts for more than 1 minute, 
depression of the fetal heart rate below sixty beats per 
minute, and the passage of meconium in the vertex presenta¬ 
tion (8). The greatest aid in the detection of fetal 
distress has been the routine use of electronic monitoring 
of the fetal heart for patients in labor. Studies (44-45) 
have shown that the routine monitoring of all patients 
increased the incidence of Cesarean sections. Vaginal 
delivery, however, is the procedure of choice. Cesarean 
section should only be employed in instances of severe 
fetal distress and in cases in which medical induction 
is not possible. 
Pregnancies complicated by diabetes mellitus are 
associated with an increased perinatal mortality (8). 
Most infants succumb in the third trimester. In part, 
this is associated with hypertension, ketosis, water 
retention, hydramnios, or severe dystocia secondary to 
excessive size (8). Maternal mortality has all but 
disappeared because of the progress made in the manage- 
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ment of the pregnant diabetic. Vaginal delivery in the 
healthy, well controlled diabetic is preferred when there 
is no obstetrical contraindications. Cesarean section is 
chosen for most cases with complications and those unsuited 
for early vaginal delivery. Delivery before the 36th 
week carries such a high fetal mortality that in general, 
Cesarean section is seldom justified before this period. 
Methods to assess fetal maturity and well being are 
vitally important and routinely include: ultrasonic 
determination of the biparietal diameter: biochemical 
determination of the lecithin/sphingomyelin ratio : the 
serial determination of the twenty-four hour urinary 
estriol values: and the determination of fetal well 
being through the utilization of both the oxytocin challenge 
test and the nonstress test. This improved fetal 
surveillance has resulted in a significant lowering of 
the perinatal mortality rate for infants of diabetic 
mothers from 18 percent in 1957 - 1960 to 5.7 percent 
in 1970 - 1974 (8). 
Isoimmunization due to Rh antigens ( D, E, Cwc or e ) 
occurs in about 1 in 200 pregnancies in the United States. 
Clinically the situation occurs when a rh-negative mother 
carries a rh-positive fetus. Rh hemolytic disease of the 
newborn kills approximately 10,000 infants per year in 
the United States. These infants are the victims of 
maternal antibodies which gain access to their circulation 
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and act as hemolysins leading to an accelerated rate of 
destruction of their erythrocytes. The pathologic changes 
in the organs of the fetus and newborn vary with the severity 
of the process. The severely affected fetus may exhibit 
considerable subcutaneous edema as well as effusions into 
the serous cavities, marked erythroid hyperplasia as well 
as large areas of extramedullary hematopoiesis, cardiac 
enlargement, pulmonary hemorrhages, and important brain 
lesions secondary to kernicterus. The perinatal mortality 
rate from Rh hemolytic disease is 25-30 percent (12). 
Cesarean section plays an ancillary role in the management 
of Isoimmunization. The primary means of management is 
the serial spectrophotometric analysis of amniotic fluid. 
The results are interpreted based on an arbitrary scale 
ranging from normal to 4 plus abnormal. High risk 
categories (class 3 plus and 4 plus abnormal) are treated 
by immediate delivery preferably through medical induction, 
otherwise by Cesarean section. There remained, however, 
a number of fetal deaths which could not be prevented by 
medical induction or Cesarean section because the hazards 
of prematurity were too great. The routine introduction 
of intrauterine blood transfusions has facilitated a 
greater fetal salvage rate. The selection of patients for 
intrauterine blood transfusions is based on amniotic 
fluid analysis and previous obstetrical history. 
Freda (46) has shown that elective Cesarean sections 
in patients with one or more fetal transfusions has 
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significantlv reduced the incidence of obstetric and 
infant complications and considerably improved the infant 
salvage rate. 
Prolapse of the umbilical cord is protrusion of 
the cord into the vagina before the membranes are ruptured 
and before the presenting part. The incidence of umbilical 
cord prolapse varies from 0.09 to 0.63 percent with an 
average of 0.46 percent (47). There are many conditions, 
maternal, fetal, or iatrogenic, which may predispose 
the infant to this complication. Grand multiparity or the 
presence of tumors preventing the head from completely 
filling the inlet are examples of maternal factors. 
Abnormal presentations and prematurity are the most frecuent 
fetal factors. Iatrogenic conditions such as untimely 
rupturing of the membranes or disengagement of the 
presenting part when applying forceps, can also predis¬ 
pose to prolapse of the umbilical cord (47). The 
perinatal mortality of infants with prolapse of the 
umbilical cord is roughly 25 percent. The following 
factors significantly influence the fetal mortality: 
the degree of cervical dilatation, fetal age, method of 
delivery, and timing of delivery. The chances of fetal 
survival are much greater in the presence of full 
cervical dilatation. The fetal mortality for premature 
infants is two times that of term infants. Infants 
delivered spontaneously have a higher mortality than 
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those delivered by Cesarean section. Infants delivered 
promptly, for example, one hour or less after the detection 
of the prolapsed cord have a greater chance of survival . 
Cesarean section is the method of choice for delivery in 
the majority of circumstances provided the fetus is alive 
and of sufficient size to justify such intervention. 
This operation is less traumatic to the mother and offers 
a greater chance of fetal survival than internal podalic 
version, attempt at cord replacement, or other operative 
vaginal procedures (48,51). 
Maternal genital herpes simplex particularly in 
the active primary state, must be regarded as an indica¬ 
tion for Cesarean section. Present available information 
(52-56) suggests that the mode of transmission of the 
herpes virus to the newborn is via an ascending route after 
rupture of the membranes or by direct contact of the 
infant with an infected birth canal during vaginal delivery. 
Except for isolated cases and circumstantial evidence, transplaceni 
transmission of the virus is debatable. Maternal genital 
herpes acquired in early pregnancy has been linked with 
the development of the following fetal malformations: 
microcephaly, the most common abnormality, microphthalmia, 
retinal dysplasia, intracerbral calcification, and mental 
retardation (57,58). The clinical manifestations of 
neonatal herpes simplex may be mild but most reports 
have stressed the disseminated form of the disease with 
involvement of the cardiorespiratory system, visceral organs, 
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and less often the central nervous system. The neonatal 
morbidity and mortality associated with disseminated 
neonatal herpesvirus infection is high. hahmias (59) 
in a review of 14S cases of neonatal herpesvirus infection 
noted a fatality rate of 52 percent in newborns with 
localized infection and 96 percent in newborns with the 
disseminated form of the disease. Attempts at treatment 
of the neonate have been disappointing. Idoxuridine is 
possibly of benefit but other antiviral drugs are 
ineffective therapeutically and in addition are extremely 
toxic. Therefore, considerable emphasis has been placed 
upon preventing contact with the virus during delivery 
via Cesarean section. Pritchard (12) states the indi¬ 
cations for Cesarean section in this setting. "If 
lesions are present on the cervix, vagina, or vulva 
and membranes are intact. Cesarean section is probably 
indicated. The same is probably true when recent viral 
cultures from the genital tract are positive. Cesarean 
section has not been demonstrated to be of value in 
preventing serious infection in the infant when lesions 
are no longer present, viral cultures are negative, or 
membranes have been ruptured for more than a very few 
hours." 
Postmaturity has many pseudo-synonyms such as 
post-datism, dysmaturity, prolonged gestation, delayed 
labor, small for dates, post-term gestation, and runting. 
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Postmaturity is defined as gestation beyond forty-two 
weeks. It occurs in 7 to 12 percent of all pregnancies. 
Several published studies (60-62) have shown that the 
perinatal mortality rate increases after forty-two weeks 
and particularly after forty-three weeks. Postmature 
neonates have two times the risk of death from congenital 
malformations, birth injuries and pulmonary disorders. 
The original thesis of the etiology of postmaturity 
was ascribed to senility of the placenta associated 
with the prolonged gestation. Recent evidence (63-65) 
has suggested that a deficency of fetal growth hormone 
or ACTH may play a substantial role. The diagnosis of 
postmaturity is frequently difficult to make, especially 
in view of the divergent criteria used. However, 
supportive evidence may be obtained by serial determination 
of the estriol excretion (or plasma estriol determinations) 
and by sonographic measurements of the fetal biparietal 
diameter. Significant decline of estriol levels and 
failure of cephalic growth coupled with clinical evidence 
of postmaturity indicate the need for termination of the 
pregnancy. Cesarean section rather than induction is 
the procedure of choice for the management of postmaturity 
only when the maternal cervix is unfavorable (66) . 
An elderly primigravida is any patient thirty- 
five years of age or older who for the first time 
delivers a viable infant. The elderly primigravida is 
at an increased risk for multiple obstetrical and 
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systemic complications. Several investigations (67-69) 
demonstrated that the elderly nullipara had three times the 
normal incidence of myomatous uteri, two times the incidence 
of fetal mortality, two times the incidence of hypertension, 
and two times the incidence of contracted pelvises. There 
is also a greater incidence of abnormal fetal positions, 
a greater incidence of placenta previa, and a greater 
incidence of postpartum hemorrhage. In general, Cesarean 
section is recommended for any elderly primigravida when 
there is any addition obstetrical factor present that 
increases the risk of vaginal delivery. Age, per se, 
is hardly a justifiable indication for Cesarean section. 
The indication is often best validated by a trial of 
labor. 
Sudden maternal death may in exceptional circumstances 
permit postmortem Cesarean section with delivery of a 
living baby, but usually the fetal death parallels or 
precedes the mother's demise. Fetal demise is usually 
a result of anoxia. Weber (70) in 1971 reviewed the 
world's literature on the subject and found a total 
of 153 cases of successful postmortem Cesarean sections. 
The leading causes of maternal death in his series were 
eclampsia 29.41 percent, tuberculosis 20.9 percent, 
cardiac disease 9.14 percent, unknown 6.5 percent, 
spinal anesthesia 5.23 percent, trauma (accidents) 
3.92 percent, and pulmonary embolism 3.27 percent. 
He concluded that the factors correlated with a success- 
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ful fetal outcome were: fetal age of more than 28 weeks, 
the promptness wTith which the procedure is carried out 
(see Table III), continued maternal ventilation and 
cardiac massage throughout the procedure, prompt and 
adequate resuscitative attention to the neonate, and 
anticipation and preparedness. Analysis of the literature 
(71-75) on the subject of postmortem Cesarean section 
supports the premise that this procedure be attempted 
when the opportunity exists. 
The incidence of breech presentations in the 
United States is currently 3-4 percent. This presenta¬ 
tion is much more common in the premature infant. 
Premature breeches have a significant perinatal mortality 
due to both an increased incidence of traumatic vaginal 
deliveries and prolapsed umbilical cords. Trauma to the 
premature breech during vaginal delivery is due to the 
larger disparity between the size of the head and buttocks 
In many instances, the buttocks and lower extremities will 
pass through the cervix easily yet the after coming head 
will not. Thus the infant is subjected to severe trauma 
leading to intracranial hemorrhage, cervical cord injuries 
injuries to intra-abdominal organs, and multiple fractures 
Depending on the extent of prematurity, umbilical cord 
prolapse is reported to range between 15 to 48.5 percent 
in vaginal breech deliveries. It has been shown (36) 
that the liberal use of Cesarean section in premature 
breeches decreases the fetal mortality. Hawks (76) 
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in a comparison of the perinatal mortality of operative 
and spontaneous vaginal breech deliveries in premature 
infants at the New York Lying In Hospital during a 19 
year interval (1953-1972), demonstrated a mortality of 
60.1 percent in spontaneous vaginal breech deliveries 
versus 37.7 percent in operative breech deliveries. The 
minimum age at which operative intervention should be 
employed is debatable. Some investigators feel that 
28 weeks of gestation is the minimum age at which a 
premature breech can be supported in today's newborn 
special care units. Other investigators feel based on 
antidotal reports that every premature breech, regardless 
of age should receive a Cesarean section. 
Contraindications 
There are few contraindications to Cesarean 
section. The two most common ones are intrauterine fetal 
death and extensive scarring of the maternal abdomen. 
In general, virtually all fetal indications for Cesarean 
section are no longer valid when the fetus is dead. 
The rare exception to this dictum occurs in severe maternal 
hemorrhagic conditions where life threatening circumstances 
would necessitate Cesarean section to obtain adequate 
control of the bleeding. Extensive scarring of the 
abdomen following burns makes it impossible to properly 
identify tissue planes and subjects the patient to an 
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increased incidence of postoperative morbidity due to 
poor wound healing. Less frequent contraindications to 
Cesarean section include severe pyogenic infection of the 
abdominal wall and a lack of appropriate facilities or 
assistants (3}. 
Mortality/Morbidity 
The major causes of maternal death following 
Cesarean section in the early twentieth century were 
sepsis, shock-hemorrhage, and toxemia: whereas, the 
present day causes are anesthesia, emboli and infection. 
There has been a marked decline in maternal 
deaths associated with Cesarean section. In the early 
decades of this century it was impossible to discuss 
the actual mortality of the operation in the United 
States in any but general terms. Reports from well 
conducted clinics and individual operators as a rule 
exhibited better maternal survival than those of local 
comprehensive surveys. King (77), in a comparison of 
two Cesarean section surveys in New Orleans, discovered 
a maternal mortality of 16 percent in 300 operations per¬ 
formed from 1921 to 1926 and 5.9 percent in 1,108 operations 
from 1927 to 1936. Bland (78), in an exhaustive analysis 
of the world's literature from 1917 to 1937, found a 
series of 65 papers devoted to a general survey of post¬ 
operative Cesarean section mortality. In this series, 
there were recorded 1,843,356 deliveries; of this number, 
19,480 (1.5 percent) were effected by the abdominal 
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route and 1,769 (6.5 percent) of the patients died. 
Dieckmann (79) collected 21 clinical series from 1891 - 
1943 with 6,335 Cesarean operations and found a maternal 
mortality of 1.46 percent. Lynch (80) in 1937, collected 
a large series of 12,055 Cesarean operations with a 
maternal mortality of 4.1 percent. Daily (81) in 1939 
reported 1,000 consecutive Cesarean sections performed 
by fifty operators with but eight deaths or a rate of 
.8 percent. 
The maternal mortality rate was markedly reduced 
in the 1950*s, but results nationally continued to vary 
widely. In one series (82), 550 Cesarean sections were 
reported (1948-1957) with three deaths or a rate of 
0.19 percent while in another(83), there were 6,265 
Cesarean sections (1950-1959) with 23 deaths or a rate of 
0.36 percent. Byrant (84), in 1959, estimated that the 
uncorrected national mortality rate was 0.3 percent. 
The maternal morality rate continued to decline during the 
decades of the 1960*s and 1970‘s and the present expected 
mortality rate ranges from 1 in 200 to 1 in 1,000. Such 
a dramatic improvement was achieved through a combi nation 
of factors: prevention and treatment of infection with 
antimicrobial drugs, adequate and rapid blood replacement, 
improvement in surgical technique, omitting heart disease 
as an indication for Cesarean section, and better timing 
of Cesarean section for hypertensive disease. Furthermore, 
with evidence that classic Cesarean section is associated 
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with a greater risk to the patient, the trend from classic 
to low cervical operation further improved the maternal 
outlook in minimizing infection and the danger of sub¬ 
sequent rupture. 
The usually accepted standard of maternal morbidity 
is temperature elevation of 100.4 F or higher on two separate 
occasions greater than six hours apart after the first 24 
hours postpartum. There has been no significant change 
in the distribution of etiology through the years: 
intrauterine infection remains the predominant cause. 
Other causes include: urinary tract infection, wound 
infections, pneumonia, atelectasis, anemia, and drug reactions. 
Several investigators (85-87) have reported a greater than 
30 percent postoperative febrile morbidity rate. A 
variety of clinicians '(85-89) subsequently described a 
substantial reduction in post-Cesarean section febrile 
morbidity following the use of prophylactic antibiotics. 
Some appear to recommend prophylactic antibiotics for 
all patients undergoing this procedure (85,87,89), whereas, 
others suggest their use only for a high risk group of 
patients (87,88), Green (90), in 1977, defined risk 
factors associated with maternal febrile morbidity. 
He found four statistically significant variables: the 
use of general anesthesia, obesity, hematocrit of less 
than 30 percent, and labor prior to delivery. The use 
of general anesthesia was shown to be the most statistically 
significant. Patients undergoing this type of anesthesia 
were nearly three times more likely to experience post- 
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operative febrile morbidity than those receiving regional 
anesthesia. Further characterization of these patients 
reveals several complicating elements. These were 
patients with urgent or emergent indication for surgery, 
who often had prior rupture of membranes, hematocrit of 
less than 30 percent and had five or more pelvic examina¬ 
tions. It is generally accepted that complications relative 
to preanancy are more frequent in the obese. They are more 
difficult to examine properly and have a greater percentage 
of surgical and anesthetic technical problems. In addition, 
medical conditions such as diabetes mellitus, and hyperten¬ 
sion are more common in this group. Finally these indivi¬ 
duals are more prone to postoperative risks such as 
thrombophlebitis, pulmonary embolism, and infection. The 
increased risk associated with anemia can be explained by 
the condition, contributing to uterine ischemia and 
decreased host resistance. There was also a three times 
increase in the incidence of post-Cesarean section febrile 
complications among patients with ruptured membranes of 
greater than 12 hours. Other measures are also beneficial 
in lowering the morbidity; included among these measures 
are the trend from classic to low cervical type operations 
and the more frequent and better use of blood transfusions. 
The perinatal mortality associated with Cesarean 
section has declined considerably during the past 40 
years. The major factors associated with perinatal demise 
are prematurity, anoxia, maternal complications, and 
severe congenital malformations. The number one cause 
of perinatal demise is prematurity. Cesarean sections 
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performed with the delivery of a premature infant has 
always resulted in a high perinatal mortality. During 
the 1930's 50 percent of such premature infants died. 
During the following two decades, this figure declined to 
25.8 percent and today is approximately 20 percent (8). 
Most premature infants die as a result of hyaline membrane 
disease or the respiratory distress syndrome. Bloxsom (91) 
in 1942 was the first to describe an exacerbation of the 
respiratory distress syndrome by Cesarean section delivery. 
Numerous clinical studies (92-94) have shown that the 
predisposition to the respiratory distress syndrome in 
Cesarean section is due to the procedure itself not the 
indications for the procedure. Several hypotheses have 
been advanced to account for the exacerbation of the 
respiratory distress syndrome by Cesarean section delivery. 
These hypotheses include: a lack of placental transfusion 
(95), aspiration of amniotic fluid from regurgitation of 
gastric contents because the airway is not squeezed dry by 
chest compression (96-99), or aspiration of blood from 
the incision. (100-101) None of these hypotheses as 
yet have been confirmed. The second major cause of peri¬ 
natal demise is anoxia. Anoxia is usually secondary to 
placenta abnormalities (abruption, placenta previa) or 
cord abnormalities (prolapsed cord, cord around neck...). 
Premature separation of the placenta accounts for the 
greatest number of perinatal deaths due to anoxia and 
carries a 26 percent perinatal mortality. Maternal 
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complications associated with an increased perinatal 
mortality include severe preeclampsia, diabetes, previous 
repair of an incompetent cervix, and uterine rupture. 
Severe congenital malformations incompatible with life 
accounts for approximately 3 percent of the perinatal 
mortality (S). 
The average perinatal mortality over the past 
40 years has declined from 14 percent to 9 percent. A 
comparison of the early mortality statistics is hampered 
by the lack of uniformity in reporting fetal deaths. 
Some authors recorded gross fetal mortality which consisted 
of non-viable infants, stillbirths, and neonatal deaths: 
whereas, others reported only stillbirths. Irving (102) 
in 1945, reported the results from 5 large clinical studies 
of 1,000 or more Cesarean sections and discovered a peri¬ 
natal mortality ranging from 5.2 to 10.8 percent. The 
most extensive study of the 1950's was that of Hall, Kohl, 
and Schecter (103). In a cooperative survey of 85,556 
deliveries they discovered that the combined Cesarean 
section rate was 4.46 percent and that the perinatal 
mortality was 9 percent for primary sections and 2.9 percent 
for repeat sections. Studies from the sixties and early 
seventies reported perinatal mortalities ranging from 
4.1 - 12.5 percent and neonatal mortalities ranging from 
2.9 - 4.6 percent. Even in light of the ambigous results 
from the various studies of perinatal mortality, most 




Numerous factors are responsible for the lowering 
of the perinatal mortality in Cesarean section. These 
include: recent improvement in medical inductions, improve¬ 
ment in pediatric care of a Cesarean delivered infant, 
avoidance of Cesarean delivery in previable, dead and 
seriously malformed infants, greater use of x-ray and 
ultrasound for diagnosis of abnormal infants, employment 
of several parameters for assessing fetal maturity 
including x-ray and ultrasonography, amniotic fluid 
examination, and improved methods of anesthesia (8). 
The perinatal morbidity is defined in relationship 
to the 1 minute and 5 minute apgar scores, with scores 
of 4 or less indicating significant morbidity. The 
major etiologies of perinatal morbidity include atelec¬ 
tasis, pneumonia, severe cerebral irritation secondary 
to metabolic disturbances, and prematurity. A realistic 
assessment of the perinatal morbidity in Cesarean Section 
is difficult to evaluate. The major problem lies in 
defining the importance of numerous factors associated 
with the perinatal morbidity. Thus, true incidence rates 
are not listed in the literature. 

Introduction 
Cesarean section solves problems for the obste¬ 
trician and creates problems for the pediatrician. 
Abdominal delivery is associated with an increased incidence 
of obstetrical complications, prematurity, and dysmaturity, 
all of which have an adverse effect on the newborn infant. 
The fact that abdominal delivery results in a greater 
perinatal mortality than vaginal delivery is well documented. 
At Yale New Haven Hospital all infants who are products 
of either primary or elective repeat Cesarean sections are 
sent to the Newborn Special Care Unit for observation, 
usually a period of six hours. If no problems exist after 
this observation period, then the infants are transferred 
to the well baby nursery. Whether such a policy signifi¬ 
cantly reduces the neonatal morbidity or mortality follow¬ 
ing Cesarean section is not clear. The purpose of this 
study is to characterize the obstetrical and pediatric 
factors influencing the clinical course of infants 
delivered by primary and elective repeat Cesarean section. 
There will be particular emphasis placed on comparing and 
constrasting the neonatal problems encountered in these 
populations. This is done in an attempt to more clearly 
elucidate the practicality of a routine intensive care 
admission for all infants. 

Materials and Methods 
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At Yale New Haven Hospital from October 1, 1977 to 
September 30, 1976, 4,617 deliveries including 67 multiple 
births were performed. 774 of these deliveries were 
Cesarean sections giving a section rate of (6.7%). Of 
these 508 were primary sections (11.0%) and 266 (5.8%) 
were repeat Cesarean sections. The unit numbers of the 
pregnant women who were delivered by repeat Cesarean 
section were obtained from the Memorial Unit Delivery 
Floor (3-Nest) daily log book. In addition, the log book 
contained the unit numbers of the infants who were products 
of those deliveries. These unit numbers were then employed 
to request both the patient's and infant's hospital record 
from the Medical Records Department of the Yale New Haven 
Hospital. All maternal-infant pairs not found initially 
were requested a second time. Hospital records not found 
upon second request are not included in this study. 
The hospital records of 92 (72.%) of the 266 patients 
who underwent repeat Cesarean sections were reviewed. 
In addition, the hospital records of the 196 infants (187 
singleton births, 1 set of triplets, and 4 sets of twins) 
who were products of these pregnancies were reviewed. Of 
the 192 patients who underwent repeat Cesarean section, 
102 (53. %) had their primary Cesarean section at Yale 
New Haven Hospital and a complete history recorded in their 
hospital record. These 102 patients and their 102 infants 
comprise the primary Cesarean section group. 
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The retrieved hospital records of the 132 women 
delivered by repeat Cesarean section during the 12-month 
study period were analyzed for the following demographic 
factors: race, marital status, parity, and age. Table IV 
correlates these factors with primary and repeat Cesarean 
section. The majority of patients included in this study 
are white, married, of low parity, and between ages 18- 
35. No differences were noted between the groups. 
The data recorded for this study included: the 
obstetrical indication for the Cesarean section, the 
maternal hospital course following Cesarean section, the 
infant1s gestational age, the infant's birth weight, the 
infant's 1 minute and 5 minute apgar score, the infant's 
hospital course following Cesarean section, and the 
infant's length of stay in the newborn special care unit. 
The data were collected on a standard form designed by 
this investigator (see Appendix A). 
Cesarean sections were performed by the obstetrical 
resident staff under the direction of the obstetrical 
staff. One hundred percent of the primary Cesarean sections 
were of the low transverse variety; whereas, 98.9 percent 
of the repeat Cesarean sections were low transverse with 
1.1 percent being of the classic type. 
The newborn infant was cared for in the operating 
room by a pediatric resident specifically assigned to 
this task, and subsequent infant care was given by 
pediatric residents under the supervision of the pediatric 
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care nursery for observation usually 6 hours. Well infants 
were then transferred to the regular newborn nursery. The 
hospital records of 300 neonates were studied, 102 of 
whom were delivered by primary Cesarean section (group 1) 
and 198 of whom were delivered by repeat Cesarean section 
(group 2). In group 1, 52 percent of the neonates were 
male and 79.4 percent were white. Compared to group 2 
in which 47.4 percent of the neonates were male and 75.2 
percent were white. The data were tabulated and analysed 




Indications for Cesarean Section 
The indications for the 192 primary Cesarean 
sections are listed in Table V. Cephalopelvic dispro¬ 
portion, abnormal fetal presentations, fetal distress, 
and toxemia accounted for 84.7 percent of all the primary 
Cesarean sections in this study. One-hundred eighty-six 
(96.8%) of the 192 repeat Cesarean sections were elective 
operations. Two (1.0%) were performed because of prolonged 
ruptured membranes. And four (2.1%) were performed as 
emergency operations, because of severe fetal distress. 
Two of these four emergency operations required classical 
incisions. 
Maternal Morbidity 
The maternal morbidity was greater in group 1 
than in group 2 (47. %) and 35.4 %), but the distribution 
of problems were similar in both groups (Table VI). Forty- 
eight maternal problems were encountered in 48 of the 102 
mothers who underwent primary Cesarean section. Whereas 
68 maternal problems were encountered in 68 of the 192 
mothers who underwent repeat Cesarean section. The two 
most common maternal problems in both groups were infection 
of unknown sources and intrauterine infection which accounted 
for 60 percent of the maternal morbidity in group 1 and 
group 2 respectively. There were no maternal deaths in 

TABLE V 
Indications For Primary Cesarean Sections 
Indications Number{%) of Case, 
Cephalopelvic Disproportion 96 (51.0) 
cl 
Abnormal Fetal Presentations 27 (14.0) 
Fetal Distress 23 (11.9) 
Toxem ia 15 (7.81) 
3rd Trimester Hemorrhage 7 (3.64) 
Premature Rupture of Membranes 6 (3.12) 
Postmaturity 3 (1.56) 
. . c 
Previous Uterine Surgery 3 (1.56) 
Prolapsed Cord 3 (1.56) 
Diabetes 2 (1.04) 
Uterine Inertia 2 (1.04) 
No Information 3 (1.56) 
TOTAL 192 (100) 
aBreech (24) Face (3) 
Placenta Previa (3) 




Maternal Morbidity Following Primary and Repeat Cesarean Section 
Problems 
Infection Unknown Source 
a 
Intrauterine Infection 
Urinary Tract Infection 







15 (31.2) 19 (27.9) 
14 (29.1) 18 (26.4) 
6 (12.5) 8 (11.7) 
4 (8.33) 2 (2.94) 
3 (6.25) 6 (8.82) 
2 (4.16) 1 (1.47) 
1 (2.08) 6 (8.82) 
1 (2.08) 1 (1.47) 
2 (4.16) 7 (10.2) 
48 (100) 68 (100) 
Primary: Endometritis (6) Amnionitis (6) Repeat: Endometritis (12) 
Amnionitis (6) 




The majority of neonates in group 1 and group 
2, 80.3 percent and 89.3 percent respectively, were 
between 38-42 weeks gestation upon delivery (Table VII). 
The percentage of neonates less than or equal to 37 
weeks gestation was similar in both groups (9.8%). Of 
the 10 premature neonates delivered by primary Cesarean 
section all were delivered because of severe obstetrical 
problems including toxemia (3), abruption (3), premature 
labor (3), and breech presentation (1). Of the 19 
premature neonates delivered by repeat Cesarean section 
14 were delivered because of severe obstetrical problems 
including premature labor (10), abruption (1), breech 
presentation (1), suspected uterine rupture (1), and 
amnionitis (1). The remaining 5 neonates were delivered 
because of a mis judgment of gestational age. Approximately 
7 percent of the neonates in group 1 were greater than 
42 weeks gestation while no neonates in group 2 were 
greater than 42 weeks gestation. 
Birth Weights 
Table VIII lists the neonates in both groups 
according to birth weight. Seventy-six percent of the 
neonates in group 1 and 79.7 percent in group 2 had 
birth weights between 2500 and 4000 grams. Of the neonates 

42. 
TABLE V I I 
Gestational Ages in Primary and Repeat Cesarean Sections 
Primary Repeat 
Number (%) of Cases Number (%) of 
Ges tationa1 Aqes 
Less than 34 weeks 4 (3.92) 5 (2.52) 
34-37 weeks 6 (5.88) 1 4 (7.07) 
38-42 weeks 82 (80.3) 177 (89.3) 
Greater than 42 weeks 7 (6.86) 0 (0) 
No Information 3 (2.94) 2 (1.01) 
TOTAL 1 02 (100) 198 (100) 
Cases 

weighing less than 2500 grams, 16 (5.9%) were in group 1 
and 14 (7.1%) were in group 2. Seventeen (16.6%) of 
neonates in group 1 and 20 (10.1%) of neonates in group 
2 had birth weights of greater than or equal to 4000 
grams. Eleven of these 37 neonates were born to mothers 
with gestational diabetes, 3 of which were in group 1 
and 8 in group 2. 
Apgar Scores 
The Apgar scores of the neonates in both groups 
are shown in Table IX. Eighty-five percent of neonates 
delivered by primary Cesarean section had a 1 minute 
Apgar score of 7-10 and 96 percent had a 5 minute score 
of 7-10. Ninety percent of neonates delivered by repeat 
Cesarean section had a 1 minute Apgar score of 7-10 
and 95.4 percent had a 5 minute score of 7-10. Both 
the average 1 minute Apgar score (7.83 for group 1 and 
8.13 for group 2) and the average 5 minute Apgar score 
(8.81 for group 1 and 8.58 for group 2) were not 
significantly different between the groups, as determined 
by the t-test. Five neonates (4.9%) in group 1 and 8 
neonates (4.1%) in group 2 possessed 1 minute Apgar 
scores of less than or equal to 3. Six of these 13 
neonates were premature, 2 in group 1 and 4 in group 2. 
Duration of Observation 
Table X analyzes the duration of observation in 
the NESCU. Sixty-two percent of the neonates in group I 









Less than 1500 grams 1 
1500-2000 grams 4 
2000-2500 grams 1 1 
2500-3000 g rams 1 1 
3000-3500 grams 33 
3500-4000 grams 34 
Greater than 4000 grams 17 
No Info rma tion 1 
102 
{%) of Cases N umbe r U) of 
(.98) 2 (1.01) 
(3.92) 4 (2.02) 
(.98) 8 (4.04) 
(10.7) 32 (16.1) 
(32.3) 82 (41.4) 
(33.3) 44 (22.2) 
(16.6) 20 (10.1) 
(.98) 3 (1.5D 
(100) 198 (100) TOTAL 

TABLE IX 
Apgar Scores in Primary and Repeat Cesarean Sections 
Primary Repeat 
Number (%) of Cases Number (%) of 
1 Minute 
0-3 5 (4.90) 8 (4.04) 
4-6 9 (8.82) 12 (6.06) 
7-10 87 (85.2) 178 (89.8) 
No In forma tion 1 (.98) 0 (0) 
Average Score 7. 83 + 1.88 8. 1 3 1 1 .93 
5 Minute 
0-3 1 (.98) 3 (1.51) 
4-6 2 (1.96) 4 (2.02) 
7-10 98 (96.0) 1 89 (95.4) 
No In forma tion 1 (.98) 2 (1.01) 
Average Score 8 .81 + 1.16 8.58 + 1.17 
TOTAL 1 02 ( 100) 198 (100) 
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were observed for less than or equal to 6 hours. Although 
a larger percentage of neonates in group 1 were observed 
in the NBSCU for greater than 24 hours, this difference 
was not statistically significant by chi-square analysis. 
Neonatal Problems 
The percentage and types of neonatal problems 
were similar in both groups. Fifty-two neonatal problems 
were encountered in 46 (45.1%) of the 102 neonates 
delivered by primary Cesarean section. Whereas 115 
neonatal problems were encountered in 98 (49.5%) of the 
19£ neons tes delivered by repeat Cesarean section 
(Table XI). The number of neonatal problems exceed the 
number of neonates because multiple problems occurred. 
An infant was considered hypoglycemic if a Dextrostix 
was recorded as less than 45 mg/100 ml. Prematurity was 
defined as a gestational age of less than 38 weeks, where 
the gestational age was determined by the examining 
pediatrician. Asphyxia was defined as a 1 minute Apgar 
score of less than 6: early onset infection as infection 
documented within the first 48 hours of life; and 
hyperbilirubinemia as a total bilirubin of greater than 
15 mg/100 ml in a term neonate and greater than 10 mg/ 
3.00 ml in a premature neonate and/or treatment with 
phototherapy or exchange transfusion. The most common 
neonatal problem in borh groups was prematurity 10 
(19.2%) in group 1 and 19 (16.5%) in group 2. Differences 




The Duration of Observation in the NBSCU in Primary and Repeat 





12-24 hou rs 
1-3 days 
Greater than 3 days 
No information 
Primary Repeat 
be r (%) of Cases Number {%) of Cases 
8 (7.84) 3 (1.51) 
55 (53.9) 145 (73.2) 
15 (H.7) 19 (9.59) 
9 (8.82) 9 (4.54) 
7 (6.86) 1 1 (5.55) 
8 (7.84) 9 (4.54) 
0 (0) 2 (1.01) 
1 02 (100) 193 ( 100) TOTAL 
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asphyxia, early onset infection, and hyperbilirubinemia 
were not noted* There were a similar percentage of 
congenital anomalies in group 1 and group 2 (6.15% and 
4.96%). There were 4 neonates with congenital anomalies 
in group 1 (syndactyl (1), cleft palate (1), congenital 
heart disease (1), and hip dislocation (1). There were 
7 neonates with congenital anomalies in group 2 (poly- 
dactyl (2), heart disease (1), developmental defect 
left eye (1), hemangioma over nose (1), hip dislocation 
(1), and pyloric stenosis (1). 
The perinatal mortality rate was 5 times higher 
in group 1 than in group 2 (2.6% and .5%). There were 
5 perinatal deaths in group 1, the etiologies included: 
the respiratory distress syndrome (2), fetal distress (1), 
necrotizing enterocolitis (1), and stillbirth (1). There 
was 1 perinatal death in group 2, secondary to an umbilical 
cord catastrophe. Four of the 6 perinatal deaths occurred 








P rema tu rity 
Infant of Diabetic Mother 
Hypog1y cemia 
Asphyxia 
Early Onset Infection 
Congenital Anomalies 
Hy pe rbi 1 irubinemia 
Transient Tachypnea 
Respiratory Distress Syndrome 




U) of P rob 1ems Number U) of Problems 
1 0 (19.2) 19 (16 .5) 
6 (11.5) 18 (15 .6) 
5 (9.61) 1 8 (15 . 6) 
5 (9.61) 1 4 (12 .2) 
4 (7.69) 3 (2. 60) 
4 (7.69) 7 (6. 13) 
4 (7.69) 9 (8. 7) 
3 (5.76) 10 (8. 7) 
3 (5.76) 1 4 (12 .2) 
2 (3.8*0 3 (2. 60) 
2 (3.84) 0 (0) 
4 (7.69) 0 (0) 




This study was undertaken to more clearly define 
the neonatal morbidity and mortality of infants delivered 
by primary and repeat Cesarean section, and to ascertain 
whether routine observation in the Newborn Special Care 
Unit is warranted for all infants delivered by Cesarean- 
section . 
The Cesarean section rate of 16.7 percent during 
the one year study interval is consistent with rates 
throughout the country (Table II), and is typical of 
the ever increasing trend of the operation. Factors 
mentioned earlier (11) as being associated with an increased 
incidence of Cesarean section were present. These factors 
include liberal indications for the operation, the routine 
utilization of techniques to assess fetal maturity and 
the presence of a Newborn Intensive Care Unit. The 
incidence of the indications for the primary operation are 
similar to those reported in the literature by other 
clinical investigators (8,22,90). Cephalopelvic dispro¬ 
portion was the most common indication for the primary 
operation, accounting for 51 percent of the total (Table V). 
This rate is similar to those reported in other clinical 
series (14,15,4 ). The large percentage (11.9%) of operations 
performed because of fetal distress can be accounted for by 
the liberal use of fetal monitoring at Yale-New Haven Hospital. 
Both Paul (44) and Gabert (45) have shown that the routine 
use of electronic monitoring of the fetal heart rate during 

labor, will increase the incidence of Cesarean sections 
performed for fetal distress. 
An issue of paramount importance in formulating 
future management protocols for all infants delivered by 
Cesarean section is whether infants delivered by primary 
operation experience greater perinatal morbidity and 
mortality than those delivered by repeat operation. To 
answer this question, the hospital records of two groups 
of infants, one delivered by primary operation (group 1) 
and the other delivered by repeat operation (group 2) 
were reviewed. Group 1 was composed of 102 infants and 
group 2 of 198 infants. The data recorded from the records 
included: the obstetrical indication for the Cesarean 
section, the maternal hospital course following Cesarean 
section, the infant's gestational age, the infant's birth 
weight, the infant's one minute and five minute Apgar 
score, the infant's hospital course following Cesarean 
section, and the infant's length of stay in the Newborn 
Special Care Unit (Appendix A). The objective of the 
examination was to quanitate both maternal/perinatal 
morbidity and mortality following primary and repeat 
Cesarean section. The majority of patients included 
in this study are white, married, of low parity, and 
between ages 18-35 (Table IV). One of the strengths 
of this study is that both neonatal groups chosen for 
comparison are products of the same mother. Hence, 
some biases introduced by demographic variables or 

intrauterine environments are minimized. 
The majority of infants in both <jroup 1 and group 2 
were between 38-42 weeks gestation, had birth weights 
between 2500-4000 grams, possessed one and five minute 
Apgar scores between 7-10, and were observed in the Newborn 
Special Care Unit for a period less than or equal to six 
hours. There were no statistically significant differences 
between group 1 and group 2 in gestational ages (Table VII), 
birth weights (Table VIII), Apgar scores (Table IX), and 
duration of observation in the Newborn Special Care Unit 
(Table X). 
The neonatal morbidity was similar in both group 
1 and group 2 (Table XI). The most common neonatal problem 
in each group was prematurity, 10 (19.2%) in roup 1 
and 19 (16.8%) ingroup 2. No differences were noted 
in the incidence of hypoglycemia, asphyxia, early onset 
infection, hyperbilirubinemia, and congenital anomalies 
between group 1 and group 2. Although there appears at 
first glance, to be a higher than expected incidence of 
prematurity in neonates delivered by repeat operation 
as compared to primary operation 19 (16.5%) and 10 (19.2%), 
closer examination will reveal that 14 of the 19 prematures 
in the former group and all of the prematures in the latter 
group were delivered because of severe obstetrical problems. 
Five prematures, however, were delivered by repeat operation 
because they were considered mature by ultrasound criteria. 
These five deliveries might have been avoided if additional 
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criteria of maturity, such as the lecithin/sphingomyelin 
ratio had been employed (8). One of these five infants 
experiences mild respiratory distress during the newborn 
period and the other infants had no problems. 
The perinatal mortality was five times higher 
in the neonates delivered by primary operation. There 
were 5 deaths in group 1, they were due to the respira¬ 
tory distress syndrome (1), fetal distress (1), necrotizing 
enterocolitis (1), Eroncho Pulmonary Dysplasia (1), and 
stillbirth (1). There was one death in group 2, a 32-week 
old who expired secondary to an umbilical cord catastrophe. 
The higher perinatal mortality in group 1 is not unexpected 
as there is a greater percentage of emergency operations 
performed in infants delivered by primary Cesarean section. 
The maternal morbidity was greater in group 1 than 
in group 2 (47%) and (35.4%) but the distribution of 
maternal problems in both groups were infection of unknown 
sources, and intrauterine infection which accounted for 
60 percent and 37 percent of the maternal morbidity in 
group 1 and group 2, respectively. There were no maternal 
deaths. 
Inherent in the policy of a routine Newborn 
Special Care Observation period for all neonates delivered 
by Cesarean section is the premise that babies delivered 
by Cesarean section have an increase incidence of problems 
interfering w^ith adjustments to extrauterine life. In 
this study excluding premature infants and term infants 
with low Apgar scores, few neonatal problems developed 
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during the period of observation. Close examination 
reveals that admission of infants directly to the Newborn 
Special Care Unit creates more expensive medical/hospital 
cost and creates an increased work load on the nursing 
staff, whose energies could be more effectively spent 
caring for the sicker infants. Based on this study, I 
recommend that an additional study be undertaken to 
determine whether admission of selected low risk term 
infants directly to the well baby nursery is associated 
with an increase in neonatal morbidity. 

In Summary 
The maternal morbidity was similar in primary 
and repeat Cesarean sections. There were no maternal 
deaths. The neonatal morbidity was similar in infants 
delivered by primary and repeat Cesarean section. The 
perinatal mortality, however, was five times higher in 
infants delivered by the primary operation. The routine 
observation of ail neonates delivered by Cesarean section 
did not increase the detection of neonatal problems. 
This study concludes that term infants with excellent 
one and five minute Apgar scores should be admitted 
directly to the well baby nursery. Such management 
would allow for more effective use of the time and 
energy of the nursing staff of the Newborn Special Care 
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